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BRIEF ON APPEAL 



Honorable Commissioner: 



Appellants submit the following Brief on Appeal in accordance with 37 C.F.R. § 

41.37: 



1. REAL PARTY IN INTEREST 



The real party in interest in this matter is the assignee of recorcl, Clemson 
University. 



2. RELATED APPEALS AND INTERFERENCES 



There are no other appeals or interferences known to the Appellants or the 
Appellants' legal representative which will directly affect or be directly affected by or 
have a bearing on the Board's decision in the pending appeal. 
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3. STATUS OF CLAIMS 

Claims 20-21, 23-24, 28-39, and 47-53 are pending in this application, including 
independent claims 20, 30, and 48. All the claims involved in this Appeal are attached 
hereto at the Claims Appendix. 

Claims 20-21, 23-24, 28-29, and 48-53 stand rejected. Claims 30-39 and 47 
stand withdrawn as directed to a non-elected invention. Claims 1-19, 22, 25-27, and 
40-46 have been previously cancelled. The rejections of claims 20-21 , 23-24, 28-29, 
and 48-53 are hereby appealed. 

4. STATUS OF AMENDMENTS 

To the Appellants' knowledge, all amendments have been entered into the 
record. 

5. SUMMARY OF CLAIMED SUBJECT MATTER 

In one embodiment (independent claim 20) claims are directed to an implantable 
fixed tissue (p. 3, II. 2-3) comprising cross-linked elastin (p. 4, II. 18-19). Specifically, 
the cross-linked elastin of the implantable fixed tissue is cross-linked with a phenolic 
tannin cross-linking agent (p. 4, II. 18-19; p. 10, II. 6-7). As such, the implantable fixed 
tissue includes a residue of the phenolic tannin cross-linking agent bound to and cross- 
linking the elastin of the fixed tissue (p. 6, II. 14-17). 

In another embodiment (independent claim 48) claims are directed to an 
implantable fixed tissue comprising cross-linked elastin and cross-linked collagen (p. 12, 
II. 12-19). Specifically, the implantable fixed tissue includes a residue of a phenolic 
tannin cross-linking agent bound to and cross-linking the cross-linked elastin of the fixed 
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tissue and also including a residue of an aldehyde cross-linking agent bound to and 
cross-linking the cross-linked collagen of the fixed tissue (p. 3, II. 7-12; p. 6, II. 14-19). 

6. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

In the Final Office Action, claims 20, 21, and 48 were rejected under 35 U.S.C. 
§112, first paragraph, as failing to comply with the written description requirement. 
Specifically, it was suggested that no support can be found In the specification for the 
inclusion of any residues being bound to the crosslinked elastin or crosslinked collagen. 

In the Final Office Action, claims 20-21 , 23-24, 28-29, and 48-53 were rejected 
under 36 U.S.C. §1 03(a) as being unpatentable over Nimni. et al. '224 (U.S. Patent No. 
4,378,224) in view of Nimni. et al. '539 (U.S. Patent No. 5,374,539). 

In the Final Office Action, claims 20-21 , 23-24, 28, and 48-52 were rejected 
under 35 U.S.C. §1 03(a) as obvious over Adkisson (U.S. Patent No. 6,645,764) in view 
of Asculai. etal. (U.S. Patent No. 6,444,222). 

7. ARGUMENT 

Appellant respectfully submits that claims 20, 21 , and 48 fully comply with 35 
U.S.C. §112, first paragraph and that the pending claims are patentable over the cited 
references. 

A. Claims 20, 21 , and 48 are fully supported In the specification as 
required by 35 U.S.C. §112, first paragraph. 

To satisfy the written description requirement, a patent specification must 

describe an invention in sufficient detail that one skilled in the art can clearly conclude 

that "the inventor Invented the claimed subject matter," to ensure, e.g., that the Inventor 

had possession of the claimed subject matter as of the desired priority date. Lockwood 
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V. American Airlines, inc., 107 F.3d 1565, 41 USPQ2d 1961 (Fed. Cir. 1997); In re 
Gostelli. 872 F.2d 1008, 10 USPQ2d 1614 (Fed. Cir. 1989). 

The USPTO carries the initial burden of establishing why a person skilled in the 
art would not recognize that the written description provides support for the claims. For 
instance, in order to establish that the written description requirement has not been met, 
it may be established that a claim element is neither adequately described in the 
specification, nor conventional in the art, nor known to one of ordinary skill in the art (66 
Fed. Reg. 1099 (January 5, 2001)). Similarly, an application may lack adequate written 
description if a person of ordinary skill in the art cannot immediately envisage the 
claimed invention given the written description (66 Fed. Reg. 1099 (January 5, 2001)). 

However, adequate showing of possession of a claimed invention can be shown 
using such descriptive means as words, structures, figures, diagrams, and formulas that 
fully set forth the claimed invention {Locfwood v. American Airiines, Inc., 107 F.3d 
1565, 41 USPQ2d 1961 , 1966 (Fed. Cir. 1997)). In other words, there is no in tiaec 
verba requirement when considering claim limitations, and such limitations can be 
supported through express, implicit, or inherent disclosure (M.P.E.P. §2163(I)(B)). To 
satisfy the "written description" requirement of 35 U.S.C. § 1 12, first paragraph, the 
specification need only convey to those skilled in the art with reasonable clarity that 
Applicants possessed the claimed invention as of the filing date. Importantly, the 
subject matter of the claim need not be described literally (i.e., using the same terms) 
(M.P.E.P. §2163.02). 

In the present case, it was suggested that no support can be found in the 
specification for the inclusion of any residues being bound to the crosslinked elastin or 
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crosslinked collagen. Appellants submit that the Office Action has failed to recognize 

the support that is presented throughout the specification for the claim terminology at 

issue. Moreover, Appellants submit that given the written description, a person of 

ordinary skill in the art would be informed so as to envisage the claimed invention. 

I. The phrase 'residue of a phenolic tannin cross-linking agent 
bound to and cross-linking the elastin of the fixed tissue' as 
found in claims 20 and 48 is fully supported in the specification 
as filed as required by 35 U.S.C. §112, first paragraph. 

As is known in the chemical arts, and specifically described with regard to tissue 
in the captioned application, the terni 'cross-link' refers generally to the process of 
forming bonds, e.g., covalent bonds, between free, active moieties on or within tissue or 
between a cross-linking agent or other compound which reacts with a reactive moiety of 
the tissue (p. 6, II. 14-19, H [0029]). 

As is also known, the tenn 'residue' refers to the remainder of something after 
removal of a part (see, e.g., definition 1 of the word 'residue' from the American 
Heritage Dictionary of the English Language, © 1980, provided at the Evidence 
Appendix, p. 41-42, herein), and, more specifically to the chemical arts, the temn refers 
to an atom or group of atoms considered as a group or part of a molecule (see, e.g., 
definition 2b of the word 'residue' from The Random House Dictionary of the English 
Language, © 1967, provided at the Evidence Appendix, p. 43-45. herein). 

As described in the captioned application, phenolic tannins can be used to fix the 
elastin component of a tissue (p. 3, II. 17-18). Specifically, the fixed tissues can include 
elasfin cross-linked by a phenolic tannin cross-linking agent (p. 4, II. 18-19). Thus, the 
captioned application expressly informs the person of ordinary skill that the application 
is concerned with cross-linking components of a tissue, and in these specific 
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references, cross-linking elastin of a tissue with a phenolic tannin cross-linking agent. 
Thus, the person of ordinary skill to which this application is directed is familiar with the 
chemistry of cross-linking. The present specification is directed to the person of 
ordinary skill, and as such, the present specification need not expressly state what such 
person of ordinary skill already knows. Being familiar with the cross-linking of materials, 
the person of ordinary skill knows that cross-linking involves the formation of bonds 
between molecules and the chemistry involved in bond formation. The person of 
ordinary skill knows that in the formation of a cross-link one reactant molecule can be a 
cross-linking agent and another reactant molecule can be a polymer, such as elastin. 
The person of ordinary skill also knows that in the formation of a bond, individual atoms 
of a molecule can be lost. In addition, the specification specifically informs the person 
of ordinary skill in the art what those two molecules can be. The specification 
specifically informs the person of ordinary skill in the art that the application is 
concerned with fixed tissues that include cross-linking bonds formed between free, 
active moieties of elastin and phenolic tannin cross-linking agents. In order that the 
elastin be cross-linked as claimed, the phenolic tannin is bound to the elastin, i.e., there 
is some form of a reaction, e.g., a formation of a covalent bond, between free moieties 
of the elastin and the phenolic tannin. This concept is expressly disclosed in the 
description of cross-linking found in the application as well as being well-known to one 
of ordinary skill in the art. During the formation of a bond, one or more individual atoms 
of the molecules involved, e.g., the phenolic tannin cross-linking agent, can be lost 
This is basic chemistry and does not require additional edification. That portion of a 
molecule that remains following the fomriation of the cross-link bond is properly termed a 
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residue. This is what is found in claim 20 and 48 with regard to elastin cross-linked with 
a phenolic tannin cross-linking agent and fully supported in the specification of the 
captioned application. Following formation of the cross-link bond, the fixed tissue will 
include that portion of the phenolic tannin cross-linking agent (the residue) that remains 
after the cross-linking reaction is complete and this residue will be bound to that which 
is being cross-linked, i.e., the elastin. 

The structures recited in the above phrase at issue in this particular rejection, 
including the implantable fixed tissue, the phenolic tannin cross-linking agent, the elastin 
that is cross-linked with the phenolic tannin cross-linking agent, and the residue of the 
phenolic tannin cross-linking agent that remains in the implantable fixed tissue following 
the cross-linking reaction, are clearly and completely supported by the specification as 
required by 35 U.S.C. §112, first paragraph. Accordingly, Appellants request withdrawal 
of this rejection. 

II. The phrase 'residue of an aldehyde cross-linking agent bound to 
and cross-linking the collagen of the fixed tissue' as is found in 
independent claim 48, and the phrase 'residue of a glutaraldehyde 
cross-linking agent bound to and cross-linking the collagen of the 
fixed tissue' as is found in dependent claim 21 are fully supported 
In the specification as filed as required by 35 U.S.C. §112, first 
paragraph. 

As discussed above with regard to the formation of cross-link bonds between 
elastin and a phenolic tannin cross-linking agent, one of ordinary skill in the art to which 
the captioned application is directed knows the basic chemistry of cross-link bond 
fomnations. In addition, with specific regard to the fomiation of cross-link bonds 
between the collagen component of tissue and an aldehyde cross-linking agent, the 
captioned application itself specifically infomis one of ordinary skill in the art that the 
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captioned application is directed to tlie fixation of tlie collagen component of a tissue 
with an aldehyde fixative, e.g., glutaraldehyde. For instance, at p. 3, II. 7-12, the 
captioned application informs one of ordinary skill in the art that according to one 
embodiment, a tissue can first be fixed with a glutaraldehyde fixative, which can 
enhance the stabilization of the collagen component of the tissue, and subsequently be 
fixed with a phenolic tannin fixative. At p. 6, II. 14-19, the captioned application informs 
one of ordinary skill in the art that the concept of cross-linking as found in the 
application refers to the formation of bonds, e.g., covalent bonds, between free, active 
moieties on or within tissue (e.g., collagen moieties) and a cross-linking agent (e.g., an 
aldehyde cross-linking agent such as glutaraldehyde) that reacts with a moiety of a 
tissue. The person of ordinary skill also knows that in the formation of a bond, individual 
atoms of a molecule can be lost. In order that the collagen be cross-linked as claimed, 
the aldehyde cross-linking agent must be bound to the collagen, i.e., there is some fonm 
of a reaction, e.g., a formation of a covalent bond, between the free moieties of the 
collagen and the cross-linking agent (see, e.g., p. 9, II. 10-13). This concept is 
expressly disclosed in the description of cross-linking found in the application as well as 
being well-known to one of ordinary skill in the art. That portion of the crosslinking 
agent that remains in the fixed tissue following the formation of the cross-link bond is 
properly termed a residue. This is what is found In claims 48 and 21 with regard to 
collagen cross-linked with an aldehyde cross-linking agent, and specifically 
glutaraldehyde in claim 21, and fully supported in the specification of the captioned 
application. Following formation of the cross-link bonds, the fixed tissue will include that 
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portion of the cross-linking agent (the residue) that remains after the cross-linking 
reaction is complete. 

The structures recited in the above phrase at issue in this particular rejection, 
including the implantable fixed tissue, the aldehyde cross-linking agent, the collagen 
that is cross-linked with the aldehyde cross-linking agent, and the residue of the 
aldehyde cross-linking agent that remains in the implantable fixed tissue following the 
cross-linking reaction, are clearly and completely supported by the specification as 
required by 35 U.S.C. §112, first paragraph. Accordingly, Appellants request withdrawal 
of this rejection. 

B. Claims 20-21, 23-24, 28-29, and 48-53 are patentably distinct over 
Nimni, et al, *224 in view of Nimni, et ai. '539. 

Nimni, et al. '224 is directed to a coating for heart valves and other prosthetic 
devices. Specifically, through fonnation of a three-dimensional cross-linked matrix 
primarily composed of a calcification inhibitor covalently bound to accessible regions of 
the device, a substantially non-antigenic bioprosthesis with minimum calcification sites 
may be produced (col. 1 , 1. 65 - col. 2, 1. 5). 

The process of Nimni. et al. '224 as described from col. 2, 1. 63 to col. 4, 1. 2 
includes: 

(1) Partially cross-linking the collagen and protein-like compounds associated 
with collagen with a glutaraldehyde solution. 

(2) Placing the tissue in a solution containing a calcification inhibitor, preferably 
chondroitin sulfate, though other substances including other polysaccharides, 
diphosphonates, phosphoproteins, dyes, and calcium chelators can be used. 

(3) Adding an aliphatic diamine to the solution. 
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(4) Cross-linking tlie tissues and additives with a water-soluble carbodiimide. 

(5) Removing excess reagents. 

(6) Store the tissue in a neutral pH buffer solution containing glutaraldehyde. 
The final solution can be supplemented with alcohol and surfactants or alcohol and 
formaldehyde. 

In an alternative embodiment, described from col. 5, 1. 67 to col. 6, L 61, the 
process of Nimni. et al. '224 includes: 

(1 ) Treat the tissue with a glutaraldehyde solution. 

(2) Rinse the tissue in phosphate buffered saline. 

(3) Place the tissue in a hexanediamine solution. 

(4) Incubate. 

(5) Transfer the tissues to a buffered saline solution that contains a water soluble 
carbodiimide. 

(6) Incubate. 

(7) Place the tissue in neutral, phosphate buffered saline for rinsing. 

(8) Place the tissue in a buffered neutral saline solution that contains a sulphated 
polysaccharide. 

(9) Incubate. 

(10) Transfer the tissue to a buffered saline solution that contains a water soluble 
carbodiimide, and an aliphatic diamine. 

(11) Incubate. 

(12) Rinse. 
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(13) Transfer the tissue to a neutral, phosphate buffered saline solution 
containing an antithrombogenic agent, preferably heparin. 

(14) Incubate. 

(15) Add glutaraldehyde. 

(16) Incubate. 

(17) Transfer to a final storage, neutral, phosphate buffered solution containing 
glutaraldehyde, formaldehyde, and alcohol. 

The methods of Nimni. et al. *224 enhance the amount of cross-linking by 
covalently attaching new amino groups to the structure, and allow the use of moieties 
such as peptide bound glutamic and aspartic acids to attach more cross-links by the 
carbodiimide reaction mechanism (col. 4, II. 45-51). 

The methods of Nimni, et al. '224 also provide an adequate number of cross-links 
to help retain the structural integrity of the implanted device, but not so many or so 
clustered that elasticity is lost (col. 5, II. 55-59). Hence, Nimni. et al. '224 maintains 
elasticity through cross-link density and cross-links are fomied with glutaraldehyde and 
carbodiimide. Nimni, et al. '224 also references in the background section of the patent 
a common stabilization technique involving treatment with tanning agents such as 
formaldehyde (col. 1, II. 16-19). 

Nimni, et al. '539 is directed to a method for preparing a purified collagen 
network. The method includes subjecting tissue to proteolytic enzymes in the presence 
of salt to remove not only the non-helical extensions at either end of a collagen 
molecule, but also cellular proteins, interfibrillar proteins, glycoproteins, residual serum 
proteins, and other extraneous material leaving behind the helical region of collagen 
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(col. 3, 1. 57 - col. 4, 1. 10). Specifically, Nimni. et al. '539 describes methods of 
preparing purified collagen (the section beginning at col. 4, 1. 55) and methods of 
preparing purified collagen scaffolds (the section beginning at col. 5, 1. 16) through the 
enzymatic digestion of non-collagenous remnants of the starting materials (see, e.g., 
claim 1 ). 

Nimni. et al. '539 teaches that after achieving the objective of preserving the 

fibrillar collagen, one can crosslink the fibrillar network with tanning reagents to preserve 

their structure, and specifically, one can crosslink with bifunctional reagents such as 

glutaraldehyde (col. 4, II. 18-30). 

I. A person of ordinary skill in the art, having common sense at the 
time of the invention, would not have reasonably looked to Nimni, 
et al, '539 for combination with NimnI, et al, '224 as suggested in 
the Office Action. 

In rejecting claims under 35 U.S.C. § 103, it is incumbent upon the Examiner to 
establish a factual basis to support the legal conclusion of obviousness. See In re Fine, 
837 F.2d 1071, 1073, 5 USPQ2d 1596, 1598 (Fed. Cir. 1988). Furthermore, "'there 
must be some articulated reasoning with some rational underpinning to support the 
legal conclusion of obviousness'... [Hjowever, the analysis need not seek out precise 
teachings directed to the specific subject matter of the challenged claim, for a court can 
take account of the inferences and creative steps that a person of ordinary skill in the art 
would employ." KSR Int1 Co. v. Teleflex Inc.. 127 S. Ct. 1727, 82 USPQ2d 1385, 1396 
(2007) (quoting In re Kahn, 441 F.3d 977, 988, 78 USPQ2d 1329, 1336 (Fed. Cir. 
2006)). Accordingly, even if all elements of a claim are disclosed in various prior art 
references, the claimed invention taken as a whole cannot be said to be obvious without 
some reason given in the prior art why one of ordinary skill would have been prompted 
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to modify the teachings of the references to arrive at the claimed invention. See e.g., In 

re Regel, 188 U.S.P.Q. 132 (C.C.P.A. 1975). 

1 . Nimni. et aL '224 and NimnL et al. *539 teach away from the 
suggested combination. 

It is improper to combine references where the references teach away from their 
combination. In re Grasselli, 713 F.2d 731, 743. 218 USPQ 769, 779 (Fed. Cir. 1983). 

Appellants respectfully submit that the Patent Office has failed to establish a 
prima facie case of obviousness as was suggested in the Final Office Action for at least 
the reason that Nimni, et al. *224 and Nimni, et al. *539 themselves teach away from the 
suggested combination. 

As described above, Nimni. et aL '539 is directed to a process that generates a 
purified network of collagen. More specifically, the essence of the discovery of Nimni, et 
aL '539 is specifically described as the ability to retain the native collagenous framework 
in its 3-dimensional array devoid of surrounding non-collagenous materials (col. 3, II. 6- 
9). Nimni, et aL '539 requires the removal of extraneous material from a starting tissue 
and provides a finished material that contains nothing but the purified collagen. This is 
the essence of Nimni, et aL '539. According to NimnL et al. '539, the collagen remaining 
following removal of all other endogenous tissue components can be crosslinked, for 
instance with a glutaraldehyde cross-linking agent. 

NimnL et al. '224, on the other hand, provides a cross-linked tissue that 
introduces cross-links that are different than those created when glutaraldehyde is used 
alone (col. 4, II. 39-42). More specifically, the methods of NimnL et al. '224 covalently 
link endogenous polyanions (and specifically endogenous sulfated polysaccharides 
such as chondroitin sulfate) to collagen or some other primary structural component of 
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the device and then cross-link the entire structure (col. 4, 1. 63 - col. 5, 1. 7). In fact, 
Nimni. et ah '224 teaches not only the covalent linkage of these endogenous 
polyanions, but also the addition of extraneous calcification inhibitors (col. 5, II. 8-10). 

This is in direct contrast with what is required in Nimni. et al. '539. Nimni. et al. 
'539 requires the removal of all extraneous material from a tissue save the collagen; this 
is described as the very essence of the patent. Nimni, et al. *224, on the other hand, 
utilizes additional cross-linking materials, in addition to the traditional glutaraldehyde 
agent, to establish new and different covalent linkages that will not only retain non- 
collagenous endogenous material within the tissue, but will also bind additional 
extraneous materials within the tissue. 

The requirements of Nimni, et al. '224 and those of Nimni, et al. '539 directly 

contradict each other and the references themselves teach away from the combination 

suggested in the Final Office Action. Nimni. et al. '539 requires removal of all non- 

collagenous materials while Nimni. et al. . '224 retains endogenous and adds extraneous 

non-collagenous materials to the tissue, and these teachings directly contradict one 

another and teach away from combination with one another. Accordingly, Appellants 

respectfully request withdrawal of this rejection for at least the reason that the 

references teach away from the suggested combination and as such, the factual basis 

required to support the legal conclusion of obviousness has not been established. 

II. Even If combined, NimnL et al. '224 and Nimni, et aL '539 fail to 
teach limitations of the claims. 

To establish a prima facie case of obviousness, in addition to other requirements, 

the prior art reference (or references when combined) must teach or suggest all the 

claim limitations. In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 
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Furthermore, a "prior art reference must be considered in its entirety, i.e., as a 
wliole, including portions that would lead away from the claimed invention." M.P.E.P. 
8th Ed., Rev. 2, §2141.02, citing W.L Gore & Associates v Gartock, Inc., 721 F.2d 1540 
(Fed. Cir. 1983). 

In addition, "[a]ll words in a claim must be considered in judging the patentability 

of that claim against the prior art" {In re Wilson, 424 F.2d 1382, 1385, 165 USPQ 494. 

496 (CCPA1970)). 

1 . Neither Nimnf, et al, *224 nor Nimni, et al. '539, taken alone or 
in any proper combination, disciose or suggest a phenolic 
tannin cross-iinlcing agent as is found in independent claim 20 
and independent claim 48. 

a. NimnL et al, '224 does not disciose or suggest a phenolic 
tannin cross-iinlcing agent as is found in independent claim 20 
and independent claim 48. 

Nimni, et al. '224 teaches that formaldehyde is a known tanning agent used in 

common stabilization techniques (col. 1, It. 16-19) and discloses glutaraldehyde as a 

well known cross-linking agent (col. 1, 11. 19-20). In addition, Nimni, et al. '224 discloses 

a water-soluble carbodiimide cross-linking agent that fonms peptide bonds by activation 

of carboxyl groups to allow reaction with amino groups (col. 3, II. 45-48), and 

specifically, 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide HCI (col. 3, II. 53-55). 

These are the only specific materials disclosed in Nimni, et al. *224 as cross-linking 

agents. 

All words must be considered in judging the patentability of a claim against the 
prior art and Nimni. et al. '224 simply does not disclose or suggest phenolic tannin 
cross-linking agents as are found in the captioned application. 
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Moreover, when Nimni. et al. '224 is considered in its entirety, as required, it is 
clear that mentions of tanning, tanning agents, etc., within the patent refer to tissues 
treated with aldehyde tanning agents, and do not encompass phenolic tannins as are 
found in the captioned application. 

With regard to terms encompassing tanning, Nimni. et al. '224 discloses that a 
common stabilization technique involves treatment with tanning agents such as 
formaldehyde (col. 1 , II. 17-19). In addition, Nimni. et al. '224 teaches that the disclosed 
treatment is useful for rendering animal connective tissue less likely to initiate 
calcification than natural tissue or tanned tissue (col. 2, II. 37-41), and tanned tissue is 
referred to in several of the claims (claims 1 , 48, 50, 52, 54, 64). Nimni. et al. '224 also 
discloses that some sulfated polysaccharides, such as endogenous chondroiten sulfate, 
can be bound to collagen during the tanning procedure, but these polyanions are 
usually degraded by the host and subsequently removed from the graft (col. 4, II. 63- 
67). There are no other references to tanned tissue, tanning procedures, or tanning 
agents in Nimni. et al. '224 and there is nothing in these references or elsewhere in the 
patent to lead one to the conclusion the references refer to anything but aldehyde 
tanning agents. 

For instance, formaldehyde is a known aldehyde tanning agent and is not a 
phenolic tannin. Additionally, throughout Nimni. et al. '224 the disclosed treatment 
protocols are compared to previously known treatments in which glutaraldehyde, 
another aldehyde tanning agent, was utilized alone. For instance, at col. 1 , II. 23-26, 
Nimni. et al. '224 discloses that glutaraldehyde preserved implantations can elicit 
significant host reactions including calcification, while at col. 2, II. 37-41. Nimni. etal. 
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'224 teaches that the disclosed treatment renders tissues less likely to initiate 
calcification than tanned tissue. One of ordinary skill in the art would understand, given 
the disclosure, that the tanned tissue that is mentioned, i.e., the tanned tissue that is 
more likely to initiate calcification, is the glutaraldehyde preserved tissue referred to 
earlier in Nimni. et al. *224. 

The reference to a tanning procedure at col. 4, II. 63-67 of Nimni. et al. '224 is 
also utilized in reference to calcification of tissues. Specifically, Nimni, et al, *224 states 
that sulfated polysaccharides can be bound to collagen during the tanning procedure, 
but these polyanions are usually degraded and subsequently removed from the graft 
and as a result this tanned material is more susceptible to calcification (col. 4, II. 63 - 
col. 5, 1. 3). The information provided in the Background section of Nimni, et al. '224 
teaches that glutaraldehyde treatment preserved implantations can elicit a calcification 
response. Accordingly, the inference is again that the tanning procedure referred to in 
this section of Nimni. et al. '224. i.e., the procedure that provides tissue that is more 
susceptible to calcification, is the glutaraldehyde procedure as is common in the art and 
previously discussed. 

When Nimni. et al. '224 is considered in its entirety, it is clear that the tanning 
agents and tanning procedures referred to are aldehyde tanning agents and 
procedures, and specifically, formaldehyde and glutaraldehyde agents and procedures. 
Nimni. etal. '224 simply does not disclose or suggest phenolic tannin cross-linking 
agents, as is required in the independent claims. 
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b. Nimni. et al. '534 does not disclose or suggest a phenolic 
tannin cross-linking agent as is found in independent claim 20 
and independent claim 48. 

Similar to Nimni. et al. '224, Nimni. et al. '534 does not disclose or suggest 
phenolic tannin cross-linking agents as are found in the pending claims. 

In the Background section of Nimni. et al. '534, mention is made of explanting 
and crosslinking areas of an animal, such as porcine heart valves, v^ith agents such as 
glutaraldehyde or other cross-linking reagents (col. 1 , II. 63-68). Thus, Nimni. et al. '534 
clearly discloses glutaraldehyde as a cross-linking agent. 

Claim 9 of Nimni. et al. '539 reads as follows, "[t]he method of claim 7 where the 
cross-linking agent is natural tannin." However, no further description as to the meaning 
of the tenm 'natural tannin' as is in this claim is contained in the description of Nimni. et 
aL '539. Specifically, no description as to this term encompassing a phenolic tannin as 
is found in the captioned application is contained in the description of Nimni. et al. '539. 

Similarly, claim 8 of Nimni. et al. '539 reads, "[t]he method of claim 7 where the 
cross-linking agent is a salt of chromium." Again, however, no further description as to 
the meaning or specific agents encompassed by claim 8 is contained in the description 
of Nimni. et al. '539. 

There are two references to tanning in the written description portion of Nimni. et 
aL '539. In the paragraph beginning at col. 1 , 1. 63 Nimni. et al. '534 states that some of 
the substances found in implants are not as readily tanned as collagen (col. 2, II. 4-5). 
Previously in this same paragraph, glutaraldehyde is mentioned as a cross-linking agent 
as are 'other cross-linking reagents.' However, no additional description is provided as 
to what encompasses tanning agents or what other cross-linking reagents are 
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encompassed in the concept. Specifically, a phenolic tannin cross-linking agent is not 
mentioned as an agent that can provide a tanned material. 

Nimni. et al. '534 also mentions tanning reagents in the paragraph at col. 4, II. 1 1- 
30. Specifically, Nimni. et al, '539 states that one can crosslink the collagenous fibrillar 
network with tanning reagents to preserve their structure, but again, no additional 
clarification is provided. Later in that same paragraph, however, Nimni. et al. '539 
states that such matrices are crosslinked with bifunctional reagents such as 
glutaraldehyde. Thus, the only specific agent mentioned in this paragraph that could be 
constmed as referring to tanning reagents is the commonly known aldehyde tanning 
agent, glutaraldehyde. These are the only references found to tanned tissue, tanning 
reagents, etc. in the written description portion of Nimni. et al. '539. 

There is simply no description provided as to what is intended by the claim term 
'natural tannin' as is found in Claim 9 of Nimni. et al. '539. Moreover, there is no 
suggestion that the term encompasses a phenolic tannin cross-linking agent, as is 
found in the captioned application. 

Accordingly, as with Nimni. et al. '224, Nimni. et al. '539 fails to disclose or 
suggest any phenolic tannin cross-linking agents. All words must be considered in 
judging the patentability of a claim against the prior art. In the present case. Appellants 
submit that the word 'phenolic' in the term 'phenolic tannin crosslinking agenf has not 
been property considered. Nimni. et al. '539 simply does not disclose phenolic tannin 
cross-linking agents as are found in the captioned application. 

Accordingly, even were the references to be combined as was suggested in the 
Final Office Action, the combined references would still fail to disclose or suggest a 
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phenolic tannin cross-linl<ing agent as is found in tlie pending claims. For at least this 

reason, Appellants request withdrawal of the rejection. 

2. Neither Nimni. et al. '224 nor Nimni. et al. '539, taken alone or 
in any proper combination, disclose or suggest an innplantable 
fixed tissue including a residue of a phenolic tannin cross- 
linking agent bound to and cross-linking the elastin of the 
fixed tissue as well as including a residue of an aldehyde 
cross-linking agent bound to and cross-linking the collagen of 
the fixed tissue as is found in independent claim 48 and 
dependent claim 21. 

In the Final Office Action, it was stated that Nimni. et al. '224 does not teach 

crosslinking with the claimed phenolic tannin and recites tanning agents in general. In 

addition, it was stated that Nimni. et al. '539 discloses bifunctional crosslinking reagents 

such as natural tannins and glutaraldehyde. In addition, it was stated that it would have 

been obvious to combine the teachings of Nimni. et al. '224 with that of Nimni. et al. 

'539 because both references teach the analogous art of stabilizing heart valve implant 

tissue with tanning agents. However, Appellants submit that even if combined, the 

combined references would still fail to disclose two cross-linking agents, the first a 

phenolic tannin cross-linking agent bound to and cross-linking the elastin of a fixed 

tissue and the second an aldehyde cross-linking agent bound to and cross-linking the 

collagen of a fixed tissue, as is required in dependent claim 21 and independent claim 

48. 

As discussed above, Nimni. et al. '224 discloses the utilization of two cross- 
linking agents. The first is a glutaraldehyde agent, which crosslinks the collagen 
component of the tissue. The second is a carbodiimide cross-linking agent, which 
cross-links the calcification inhibitor polyanions as well as aliphatic diamines added to 
the tissue. Nimni. et al. '539 discloses a purified collagen network that can be cross- 
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linked with a tanning reagent, witii glutaraldehyde specifically disclosed, and natural 
tannin (claim 9) or a chromium salt (claim 8) provided as altematives. Nimni. et al. *539 
does not, however, teach a combination of crosslinking agents to provide a material 
including different components cross-linked in a tissue. 

While the Final Office Action is not clear, Appellants' understanding is that the 
suggested modification of the primary reference Nimni, et al. '224 is to utilize the natural 
tannins as taught by Nimni, et al. *539 as the tanning agent for cross-linking collagen in 
forming the materials of Nimni. et al. '224, However, (and ignoring for this particular 
argument the fact that Nimni, et al. *539 provides no information that would correlate the 
term 'natural tannin' with the claimed phenolic tannin cross-linking agents), even should 
this modification be carried out, the combination would still fail to meet the limitations of 
claims 48 and 21 . If combined in this fashion, the fixed tissue thus formed would be 
crosslinked by the natural tannin crosslinking reagent of Nimni. et al. '224 and the 
carbodiimide crosslinking agent of Nimni. et al. '539. The material formed according to 
this combined teachings of references, while now including a natural tannin cross- 
linking agent in combination with the carbodiimide crosslinking agent, would no longer 
include the glutaraldehyde cross-linking agent. Thus, the combined references would 
still be missing a component of claims 48 and 21 , i.e., the residue of the aldehyde 
cross-linking agent bound to and cross-linking collagen of the implantable tissue. 

The references, taken alone or in any proper combination simply do not disclose 
or suggest the utilization of two different cross-linking agents, the first of which is a 
phenolic tannin cross-linking agent that cross-links the elastin of the tissue and the 
second of which is an aldehyde cross-linking agent that cross-links the collagen of the 
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tissue, as is found in claims 48 and 21 . For at least this reason, Appellants request 

withdrawal of the rejection. 

3. Neither Nimni. et al. '224 nor Nlmni, et al. *539, taken alone or 
in any proper combination, disclose or suggest a tannic acid 
cross-linking agent as is found in dependent claims 24 and 51. 

Neither Nimni, et al. '224 nor Nimni. et al. *539 disclose an implantable fixed 
tissue including a residue of a phenolic tannin cross-linking agent bound to and cross- 
linking the elastin of the fixed tissue in which the phenolic tannin cross-linking agent is 
tannic acid, as is found in dependent claims 24 and 51. 

The only specific cross-linking agents disclosed in Nimni. et al. *224 and Nimni. 

et al. '539 are discussed above. Specifically, Nimni. et al. '224 discloses formaldehyde, 

glutaraldehyde, and 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide HCI, Nimni. et al. 

'539 discloses glutaraldehyde as a cross-linking agent and a general reference to 

natural tannins and chromium salts. Neither of the references, however, discloses 

tannic acid as a cross-linking agent. 

III. Only improper hindsight gained from exposure to Appellants' 
disclosure would lead the person of ordinary skill from Nimni, et 
aL '224 and Nimni, et al. '539 to the limitations of claims 20-21, 23- 
24, 28-29, and 48-53. 

Plainly, the Examiner's only incentive or motivation for modifying Nimni. et al. 
'224 using the teachings of Nimni . et al. '539 in the manner suggested in the Final Office 
Action to arrive at the rejected claims results from using Appellants' disclosure as a 
blueprint to reconstruct the claimed invention out of isolated teachings in the prior art. 
which is improper under 35 U.S.C. § 103. 

The U.S. Supreme Court has reaffirmed that "[a] factfinder should be aware, of 
course, of the distortion caused by hindsight bias and must be cautious of argument 
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reliant upon ex post reasoning." KSR Inf I Co. v. Teleflex Inc., 127 S. Ct. 1727, 82 
USPQ2d at 1397. See also, Graham v, John Deere Co., 383 U.S. at 36, 148 USPQ at 
474. Nevertheless, in KSR the Supreme Court also qualified the issue of hindsight by 
stating that "[r]igid preventative rules that deny factfinders recourse to common sense, 
however, are neither necessary under our case law nor consistent with it." KSR Infl Co. 
V. Teleflex Inc., 127 S. Ct. 1727, 82 USPQ2d at 1397. 

Only with Applicants' specification could the structure of independent claims 20 
and 48 be attained. For instance, the only teaching with regard to the utilization of a 
phenolic tannin cross-linking agent for cross-linking the elastin component of an 
implantable tissue can be found in the Appellants' specification. In addition, the only 
teaching directed to utilization of two different cross-linking agents, the first being a 
phenolic tannin cross-linking agent that cross-links the elastin component of an 
implantable tissue and the second being an aldehyde cross-linking agent that cross- 
links the collagen component of an implantable tissue, can be found in the Appellants' 
specification. Accordingly, it is respectfully submitted that the suggested modifications 
of the cited references relies on the impermissible use of hindsight, which cannot be 
successfully used to support a prima facie case of obviousness, and Appellants request 
withdrawal of the rejection. 

C. Claims 20-21, 23-24, 28, and 48-52 are patentably distinct over 
Adiiisson in view of Ascuiai, at ai, 

Adkisson describes neocartilage formations useful as implants and replacement 

tissue (Abstract). The neocartilage has multiple layers of cells surrounded by a 

substantially continuous insoluble glycosaminoglycan and collagen-enriched hyaline 

extracellular matrix. The neocartilage is produced in vitro by growing chondrocytes in 
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substantially serum-free growth media (col. 1 ,11. 18-30). The specific attributes of the 

neocartilage are described from col. 3, 1. 64 to col. 4, 1. 1 1 . Specifically, the neocartilage 

is characterized by one or more of the following attributes: 

"containing membrane phospholipids enriched in Mead acid, containing 
membrane phospholipids depleted in linoleic or arachidonic acid, being 
substantially free of endothelial, bone and/or synovial cells, having a S-GAG 
content of at least about 400 mg/mg of OH-proline, being substantially free of 
type 1,111 and X collagen, containing a matrix substantially free of biglycan, being 
enriched in high molecular weight aggrecan, being produced in vitro using 
serum-free growth medium, being essentially free of non-cartilage material, and 
being characterized by having multiple layers of cells surrounded by a 
substantially continuous insoluble glycosaminoglycan and collagen-enriched 
hyaline extracellular matrix" 

To examine the efficacy of the neocartilage materials, implantable, sterile in vitro 
grown neocartilage implants were produced and implanted into an experimental defect 
of skeletally mature New Zealand white rabbits, and the animals showed excellent 
tolerance of the surgical procedures (col. 18, II. 36-59). 

Adkisson also describes methods utilized in histological and biochemical 
assessment of the formed neocartilage. Methods employed in evaluation of the in vitro 
grown materials include fixing of the tissues with glutaraldehyde, post-fixing with 
osmium-tetroxide, and staining en-bloc with tannic acid and uranyl acetate (col. 6, II. 1- 
4). Adkisson describes additional evaluation techniques of in vitro grown tissues as 
well. For instance, following fixing and staining, as described above, implants were 
extracted for analysis of cartilage specific macromolecules, which were determined to 
include type I collagen, type II collagen, type IX collagen, type XI collagen, and 
Aggrecan (col. 18, II. 13-34, including Table III). Other evaluation techniques involved 
the pentachrome technique. Specifically, pentachrome stains yellow for collagen, green 
for proteoglycan, and black for elastin (col. 5, II. 45-46). The pentachrome technique 
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failed to identify elastic fibers in the neocartllage (col. 16, II. 27-30). The neocartilage of 
Adkisson does not contain elastin. 

Asculai. et al. discloses a reinforced matrix membrane containing one or more 
scaffold-forming proteins (Abstract). For instance, the process can include incubating 
collagen with one or more scaffold-fomning proteins (such as elastin), to form a 
collagen-protein suspension, lyophilizing the suspension to form a fleece-like material, 
and pressing the fleece-like material into sheets to fomn a matrix (col. 3, II. 23-37). 

The matrix is a collagen matrix (col. 5, II. 8-9) and matrix materials include 
collagen, hyaluronic acid and its derivatives, homologs and analogs; polylactic and 
polyglycolic acids; polyethylene oxide; and mixtures thereof; fibrin; proteoglycans; 
proteins and sugars (col. 5, II. 24-27). The collagen matrix Is described as either a 
reconstituted collagen matrix (i.e., cartilage tissue treated to obtain the collagen in its 
virtually non-cross-linked form that is then crosslinked to reestablish collagen crosslinks) 
(col. 5, II. 36-53), or the collagen matrix can be fomned from recombinant^ produced 
Type II collagen, which is substantially pure, recombinantly produced Type II collagen 
that is not cross-linked (col. 5, II. 60-65). Commercially available collagen matrixes are 
also disclosed (col. 5, 1. 66 - col. 6, 1. 18). The collagen matrix can be cross-linked with 
a variety of cross-linking agents (col. 6, II. 19-43). 

The collagen matrix is incubated with different quantities of a scaffold fonning 
protein such as elastin (col. 5, II. 8-10; col. 5, II. 54-59). The General Example 
beginning at col. 7, 1. 42 further describes the formation process. Specifically, the 
collagen membrane is incubated with a suspension of elastin. The elastin can be in the 
fomn of a suspension, a colloidal dispersion, or a solution. The mixture is allowed to 
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coacervate for 0.5 to 80 hours. Following incubation, the suspension is lyophllized to 

obtain a solid. This yields a fleece-like material that is then pressed mechanically into 

sheets for use with cells as an implantation article. 

Significantly, it should be noted that while the matrix itself can be cross-linked, 

the scaffold fomning protein is not cross-linked. Specifically, the cross-linked collagen 

matrix is incubated with the scaffold forming protein to form the reinforced matrix, and 

the final reinforced matrix includes the cross-linked collagen matrix and the scaffold 

forming protein, e.g., the elastin, that has been incorporated therein. The scaffold 

forming protein is not cross-linked within the matrix. 

I. Even if combined, the combination of Adkisson and Asculai, et al, 
fails to teach limitations of the claims. 

To establish a prima facie case of obviousness, in addition to other requirements, 
the prior art reference (or references when combined) must teach or suggest all the 
claim limitations. In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

Furthermore, a "prior art reference must be considered in its entirety, i.e., as a 
whole, including portions that would lead away from the claimed invention." M.P.E.P. 
8th Ed., Rev. 2, §2141.02, citing W.L Gore & Associates v Garlocl<, inc., 721 F.2d 1540 
(Fed. Cir. 1983). 

In addition, "[a]ll words In a claim must be considered in judging the patentability 
of that claim against the prior art" {In re Wilson, 424 F.2d 1382, 1385, 165 USPQ 494, 
496 (CCPA1970)). 
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1 . Neither Adkisson nor Asculai. et al.. taken alone or in any 

proper combination, disclose or suggest an implantable tissue 
including cross-linked elastin as is found in independent claim 
20 and independent claim 48. 

a. Adkisson does not disclose or suggest an implantable tissue 
including cross-linked elastin as is found in independent claim 
20 and independent claim 48. 

Adkisson describes growtli and development of neocartilage, as described 
above. The neocartilage of Adkisson does not include elastin. For instance, Example 
4 of the patent (col. 18, II. 5-59) describes the production of neocartilage. Neocartilage 
was grown to day 30 and then following harvest was fixed, stained, and extracted for 
histological evaluation. The composition of this analyzed neocartilage is shown in Table 
III of the example. According to Table III, the neocartilage was primarily type II 
collagen, but also included type IX collagen, type XI collagen, and the proteoglycan 
aggrecan. The compositional analysis of the neocartilage shown in Table III does not 
include any elastin. In addition, in Example 2 of Adkisson, biochemical assessment of 
the neocartilage formation failed to identify elastic fibers in the formed tissue (col. 16, II. 
27-30). Thus, the neocartilage of Adkisson does not include elastin, as is required of 
the implantable tissue in the pending claims of the captioned application. 

Adkisson does disclose cross-linking of the neocartilage. Specifically, during 
histological evaluation of the neocartilage as described at col. 6, II. 1-4, the materials 
can be fixed with glutaraldehyde, which will cross-link the collagen of the neocartilage. 
Following fixation, the neocartilage is post-fixed with osmium tetroxide, and then stained 
with tannic acid and uranyl acetate. Adkisson thus describes treatment of a tissue with 
osmium tetroxide followed by utilization of tannic acid as a stain for preparation of 



Page 27 of 57 



Appl. No. 10/722.142 

Brief on Appeal dated 03/14/08 

materials for electron microscopy. Osmium tetroxide and uranyl acetate are both highly 
toxic materials (see, e.g., MSDS for osmium tetroxide and uranyl acetate provided in the 
Evidence Appendix at p. 46-51 and 52-56, respectively, herein). When the reference is 
considered as a whole, as required, the only utilization of tannic acid disclosed by 
Adkisson is limited to histological evaluation techniques in conjunction with osmium 
tetroxide and uranyl acetate that render the materials toxic and unimplantable. 

Even /f the neocartilage of Adkisson included elastin, which it does not, once the 
tissue is post-fixed with osmium tetroxide the tissue is rendered unimplantable. In 
Example 4 of Adkisson (col. 18, II. 5-60) neocartilage formed according processes 
described in the patent are implanted in rabbits. According to this example, 
neocartilage implants were also fixed and stained for histological evaluation. Thus, 
according to the methods described by Adkisson neocartilage implants were fixed with 
glutaraldehyde, post-fixed with osmium tetroxide, and then stained with tannic acid and 
uranyl acetate for histological evaluation. The neocartilage treated with osmium 
tetroxide and uranyl acetate becomes toxic, it is no longer implantable. Following this 
treatment, this fixed and stained material was extracted. Extraction of a fissue 
physically destroys the tissue. It is not physically possible that the neocartilage that was 
implanted in the animals can be the same neocartilage that was fixed with 
glutaraldehyde, post-fixed with osmium tetroxide, stained with tannic acid and uranyl 
acetate, and then further extracted for analysis of cartilage specific macromolecules. 
While Adkisson does disclose collagen-containing non-implantable materials that have 
been treated with tannic acid for staining purposes, Adkisson does not disclose an 
implantable material that has been treated with tannic acid. The implantable materials 
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of Adkisson have not been treated with tannic acid as the treatment protocol described 
by Adkisson that includes staining with tannic acid renders the neocartilage 
unimplantable. 

b. Asculai. et al. does not disclose or suggest an implantable 
tissue inclucling cross-linked elastin as is found in 
independent claim 20 and independent claim 48. 

The reinforced matrices of Asculai. et al. can include elastin. However, as 
discussed above, the elastin is not cross-linked. To fomi the reinforced collagen 
matrices, the cross-linked collagen matrices are incubated with different quantities of a 
scaffold forming protein such as elastin (col. 5, II. 8-9; col. 5, II. 54-59; col. 7, II. 44-67; 
Examples 3-5). The cross-linked collagen matrix is thus loaded with a scaffold forming 
protein such as elastin. However, the scaffold forming protein is not cross-linked. 
Hence, the reinforced matrix membranes disclosed by Asculai. et al. include a cross- 
linked collagen matrix and a scaffold forming protein such as elsatin that has been 
loaded into the cross-linked matrix via incubation, but the elastin is not cross-linked. 

c. The combination of Adkisson with Asculai. et al. does not 
disclose or suggest an implantable tissue including cross- 
linked elastin as is found in independent claim 20 and 
Independent claim 48. 

Even if one were to combine the references as was suggested in the Final Office 

Action, the combined references would still fail to disclose an implantable tissue 

including cross-linked elastin, as is required in claims 20 and 48 of the captioned 

application. 

For instance, if one were to take the neocartilage materials of Adkisson and 
incubate them in the elastin-containing solution of Asculai. etal. one may obtain a 
neocartilage material that includes elastin therein; however the elastin is not cross- 
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linked. If one were to then follow the testing procedures of Adklsson and treat this new 
material for histological and biochemical assessment purposes, one would fix this 
material with glutaraldehyde (which does not cross-link elastin), post-fix this material 
with osmium tetroxide (which renders the material unimplantable) and then stain this 
now unimplantable material with tannic acid. The result Is poisoned and implantable; it 
is not an implantable tissue including cross-linked elastin, as is required in claims 20 
and 48. 

All words must be considered in judging the patentability of a claim against the 

prior art. In the present case, Appellants submit that the word 'implantable' in the term 

'an implantable tissue' has not been properly considered. Neither Adkisson nor Asculai. 

et al. . taken alone or in any proper combination, disclose or suggest an implantable 

tissue including cross-linked elastin as is required in independent claim 20 and 48. 

Accordingly, for at least this reason, Appellants request withdrawal of the rejection. 

2. Neither Adkisson nor Asculai. et al.. taken alone or in any 

combination, disclose or suggest an implantable fixed tissue 
including a residue of a phenolic tannin cross-linking agent 
bound to and cross-linking the elastin of the fixed tissue as 
well as Including a residue of an aldehyde cross-linking agent 
bound to and cross-linking the collagen of the fixed tissue as 
is found in independent claim 48 and dependent claim 21. 

As discussed above, even if one were to combine the references as suggested in 

the Final Office Action and treat the material thus obtained for histological and 

biochemical assessment, i.e., prepare a neocartilage according to the teaching of 

Adkisson and incubate this neocartilage with the elastin-containing suspension, colloid 

distribution, or solution of Asculai. etal. and then treat the material with glutaraldehyde. 
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osmium tetroxide, uranyl acetate and tannic acid, as taught in Adicisson . tlie material 

would be rendered unimplantable due at least to the osmium tetroxide treatment. 

All words must be considered in judging the patentability of a claim against the 

prior art. In the present case. Appellants submit that the word 'implantable' in the term 

'an implantable tissue' has not been properly considered. 

II. Only improper hindsight gained from exposure to Appellants' 
disclosure would lead the person of ordinary skill from Adkisson 
and Asculal. et al. to the limitations of claims 20-21, 23-24, 28, and 
48-52. 

Plainly, the Examiner's only incentive or motivation for modifying Adkisson using 
the teachings of Asculal. et al. in the manner suggested in the Final Office Action to 
arrive at the rejected claims results from using Appellants' disclosure as a blueprint to 
reconstruct the claimed invention out of isolated teachings in the prior art, which is 
improper under 35 U.S.C. § 103. 

The U.S. Supreme Court has reaffirmed that "[a] factfinder should be aware, of 
course, of the distortion caused by hindsight bias and must be cautious of argument 
reliant upon ex post reasoning." KSR Int'l Co. v. Teleflex Inc., 127 S. Ct. 1727, 82 
USPQ2d at 1397. See also, Graham v. John Deere Co., 383 U.S. at 36, 148 USPQ at 
474. Nevertheless, in KSR the Supreme Court also qualified the issue of hindsight by 
stating that "[rjigid preventative rules that deny factfinders recourse to common sense, 
however, are neither necessary under our case law nor consistent with it." KSR Int'l Co. 
V. Teleflex Inc., 127 S. Ct. 1727, 82 USPQ2d at 1397. 

Only with Applicants' specification could the structure of independent claims 20 
and 48 be attained. For instance, the only teaching with regard to an implantable tissue 
that includes a cross-linked elastin component can be found in the Appellants' 
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specification. In addition, the only teaching directed to utilization of two different cross- 
linking agents, the first being a phenolic tannin cross-linking agent that cross-links the 
elastin component of an implantable tissue and the second being an aldehyde cross- 
linking agent that cross-links the collagen component of an implantable tissue, can be 
found in the Appellants' specification. Accordingly, it is respectfully submitted that the 
suggested modifications of the cited references relies on the impermissible use of 
hindsight, which cannot be successfully used to support a prima facie case of 
obviousness, and Appellants request withdrawal of the rejection. 

D. The response dated August 9, 2007 fully complied with 37 C.F.R. 
§1.111. 

I. The response dated August 9, 2007 fully complied with 37 C.F.R. 
§1.1 11(b). 

In the Final Office Action, it was suggested that the arguments in the response 
dated August 9, 2007 failed to comply with 37 C.F.R. §1 .1 11 (b). 
37 C.F.R. §.1 1 1(b) reads as follows: 

(b) In order to be entitled to reconsideration or further examination, the applicant 
or patent owner must reply to the Office action. The reply by the applicant or 
patent owner must be reduced to a writing which distinctly and specifically 
points out the supposed errors in the examiner's action and must reply to 
every ground of objection and rejection in the prior Office action. The reply 
must present arguments pointing out the specific distinctions believed to 
render the claims, including any newly presented claims, patentable over any 
applied references. If the reply is with respect to an application, a request 
may be made that objections or requirements as to form not necessary to 
further consideration of the claims be held in abeyance until allowable subject 
matter Is indicated. The applicant's or patent owner's reply must appear 
throughout to be a bona fide attempt to advance the application or the 
reexamination proceeding to final action. A general allegation that the claims 
define a patentable invention without specifically pointing out how the 
language of the claims patentably distinguishes them from the references 
does not comply with the requirements of this section. 
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Specifically, it was suggested that the arguments amounted to a general 
allegation that the claims define a patentable invention without specifically pointing out 
how the language of the claims patentably distinguishes them from the references. 

Appellants strongly disagree with the allegation. The response dated August 9, 
2007 specifically pointed out multiple examples of how the language of the claims 
patentably distinguishes them from the references. 

For instance, in the response filed August 9, 2007, it was pointed out that neither 
Nimni. etal. '224 nor Nimni. et al. '539 disclose or suggest a fixed tissue including the 
residue of a phenolic tannin cross-linking agent bound to and cross-linking elastin of the 
fixed tissue, as is required in the pending independent claims and as discussed above. 

In addition, the response pointed out the combined references of Nimni. et al. 
'224 and Nimni. et al. '539 would still fail to disclose or suggest an implantable tissue 
including a residue of a phenolic tannin cross-linking agent bound to and crosslinking 
elastin of the tissue and also including a residue of a glutaraldehyde cross-linking agent 
bound to and cross-linking collagen of the fixed tissue as is found in claim 24 (the 
response did include a typographical error in this sentence, in that the referenced claim 
is properly claim 21), and as discussed above. 

In addition, the response pointed out that the combined references of Nimni. et 
aL '224 and Nimni. et al. '539 would still fail to disclose or suggest an implantable fixed 
tissue including both a residue of a phenolic tannin cross-linking agent bound to and 
cross-linking elastin of the fixed tissue, and also including a residue of an aldehyde 
cross-linking agent bound to and cross-linking collagen of the fixed tissue, as is found in 
claim 48 and as discussed above. 
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In addition, the response pointed out that neither Adkisson nor Asculai, etal. 
disclose or suggest an implantable tissue including cross-linked elastin as is required in 
the independent claims and as discussed above. 

In addition, the response pointed out that even if combined, the combination of 
Adkisson and Asculai. et al. would still fail to disclose or suggest an implantable tissue 
including a residue of a phenolic tannin cross-linking agent bound to and crosslinking 
elastin of the tissue and also including a residue of a glutaraldehyde cross-linking agent 
bound to and cross-linking collagen of the fixed tissue as is found in claim 24 (the 
response did include a typographical error in this sentence, in that the referenced claim 
is properly claim 21), and as discussed above. 

In addition, the response pointed out that even if combined, the combination of 
Adkisson and Asculai. et al. would still fail to disclose or suggest an implantable fixed 
tissue including both a residue of a phenolic tannin cross-linking agent bound to and 
cross-linking elastin of the fixed tissue, and also including a residue of an aldehyde 
cross-linking agent bound to and cross-linking collagen of the fixed tissue, as is found in 
claim 48. 

Appellants maintain that the response dated August 9, 2007 fully complied with 
C.F.R. §1.1 11(b). 

11. The response dated August 9, 2007 fully complied with 37 C.F.R. 
§1.11 1(c). 

In the Final Office Action, it was suggested that the arguments in the response 
filed August 9, 2007 failed to comply with 37 C.F.R. §1 .1 1 1(c). 
37 C.F.R. §.1 1 1(c) reads as follows: 
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(c) In amending in reply to a rejection of claims in an application or patent under 
reexamination, the applicant or patent owner must clearly point out the 
patentable novelty which he or she thinks the claims present in view of the 
state of the art disclosed by the references cited or the objections made. The 
applicant or patent owner must also show how the amendments avoid such 
references or objections. 

Specifically, it was suggested that the arguments do not clearly point out the 
patentable novelty which he or she thinks the claims present in view of the state of the 
art disclosed by the references cited or the objections made and that the arguments do 
not show how the amendments avoid such references or objections. 

Appellants strongly disagree. 

The amendments presented in the response filed August 9, 2007 included the 
addition of language in independent claim 20 including 'cross-linked' with regard to the 
elastin of the implantable tissue and the addition of language stating that the phenolic 
tannin cross-linking agent is bound to and cross-linking the elastin of the fixed tissue. 
The amendments also included the addition of language to dependent claim 21 to the 
effect that the implantable fixed tissue includes a residue of the glutaraldehyde cross- 
linking agent bound to and cross-linking the collagen of the fixed tissue. The 
amendment filed August 9, 2007 also included new claims 48-53. Aspects of the claims 
including the language added In the amendments and the new claims were specifically 
addressed in regard to the references cited against the claims and patentable 
distinctions between the claims and the references were also pointed out, as discussed 
above with regard to the section discussing C.F.R. §.1 1 1 .1 (b). 

Appellants maintain that the response filed August 9, 2007 fully complied with 
C.F.R. §1 11.1(c). 
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E. Appellants request rejoinder of the withdrawn claims. 

As a final matter, Appellants respectfully request rejoinder of withdrawn claims 
30-40 to the pending application. The claims are related as 
subcombination/combination claims. Such claims require two-way distinctness for 
maintenance of a restriction requirement. Specifically, the inventions are distinct if it 
can be shown that a combination as claimed (A) does not require the particulars of the 
subcombination as claimed for patentability and (B) the subcombination can be shown 
to have utility either by itself or in another materially different combination (MPEP 
§806.05(c)). In the present instance, Applicants submit that the combination as claimed 
in independent claim 30 requires the particulars of the implantable fixed tissue as 
claimed in the subcombination of independent claim 20. Accordingly, the two-way 
distinctness requirement has not been met, and Applicants request rejoinder of the 
claims. 

In the Final Office Action, it was stated that the bioprosthetic support material of 
withdrawn claim 30 is a distinctly different search from the Implantable fixed tissue and 
would constitute an under search burden. However, as pointed out above, the 
combination claim 30 reouires all of the particulars of the subcombination claim 20 in 
that they both require the exact same implantable fixed tissue. Accordingly, the two- 
way distinctness requirement for maintenance of the restriction requirement has not 
been met and Appellants request rejoinder of the withdrawn claims. 

In conclusion, it is respectfully submitted that the claims are patentably distinct 
over the prior art of record and that the present application is in complete condition for 
allowance. As such. Appellants respectfully request issuance of the patent. 
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Respectfully submitted, 

DORITY & MANNING, 
ATTORNEYS AT LAW, P.A. 



Registration No. 50,244 

P.O. Box 1449 

Greenville, SC 29602 
Telephone: (864)271-1592 
Facsimile: (864) 233-7342 
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8- CLAIMS APPENDIX 

1-19. (Cancelled). 

20. An implantable fixed tissue comprising cross-linked elastin, wherein the 
cross-linked elastin of the implantable fixed tissue is cross-linked with a phenolic tannin 
cross-linking agent, the implantable fixed tissue including a residue of the phenolic 
tannin cross-linking agent bound to and cross-linking the elastin of the fixed tissue. 

21 . The implantable fixed tissue of claim 20. further comprising cross-linked 
collagen, wherein the collagen is cross-linked with a glutaraldehyde cross-linking agent, 
the implantable fixed tissue including a residue of the glutaraldehyde cross-linking agent 
bound to and cross-linking the collagen of the fixed tissue. 

22. (Cancelled). 

23. The implantable fixed tissue of claim 20, wherein the implantable fixed 
tissue comprises at least about 10% elastin by weight. 

24. The implantable fixed tissue of claim 20, wherein the phenolic tannin 
cross-linking agent is tannic acid. 

25-27. (Cancelled). 

28. The implantable fixed tissue of claim 20, wherein the tissue is selected 
from the group consisting of bovine and porcine tissue. 

29. The implantable fixed tissue of claim 20, wherein the tissue is selected 
from the group consisting of pericardium, aortic wall, heart valve, and vena cava tissue. 

30. (Withdrawn) An implantable fixed tissue comprising: 

cross-linked elastin, wherein said cross-linked elastin of the implantable 
fixed tissue is cross-linked with a phenolic tannin cross-linking agent, the implantable 
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fixed tissue comprising a residue of tlie plienoiic tannin cross-linking agent bound to 
and cross-linl^ing tlie elastin of the fixed tissue; and 

a bioprosthetic support material attached to the implantable fixed tissue. 

31 . (Withdrawn) The implantable fixed tissue of claim 30, in which the 
implantable fixed tissue has an elastin content of greater than about 10% by weight of 
the tissue. 

32. (Withdrawn) The implantable fixed tissue of claim 30, in which the 
implantable fixed tissue further comprises collagen, wherein said collagen is cross- 
linked with a glutaraldehyde cross-linking agent, the implantable fixed tissue including a 
residue of the glutaraldehyde cross-linking agent bound to and cross-linking the 
collagen of the fixed tissue. 

33. (Withdrawn) The implantable fixed tissue of claim 30, wherein the 
implantable fixed tissue is an anisotropic tissue. 

34. (Withdrawn) The implantable fixed tissue of claim 33, wherein the 
anisotropic tissue exhibits greater stiffness in a first direction and greater elasticity in a 
second direction. 

35. (Withdrawn) The implantable fixed tissue of claim 30, wherein the tissue is 
selected from the group consisting of pericardium, aortic wall, heart valve and vena 
cava tissue. 

36. (Withdrawn) The implantable fixed tissue of claim 30, wherein the tissue is 
porcine vena cava tissue. 

37. (Withdrawn) The implantable fixed tissue of claim 30, wherein the support 
material comprises a stent. 
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38. (Withdrawn) The implantable fixed tissue of claim 30, wherein the support 
material comprises a suture ring. 

39. (Withdrawn) The implantable fixed tissue of claim 30, wherein the 
implantable fixed tissue is a portion of a bioprosthetic heart valve. 

40-46. (Cancelled). 

47. (Withdrawn) The implantable fixed tissue of claim 30, wherein the phenolic 
tannin cross-linking agent is tannic acid. 

48. An implantable fixed tissue comprising cross-linked elastin and cross- 
linked collagen, the implantable fixed tissue including a residue of a phenolic tannin 
cross-linking agent bound to and cross-linking the cross-linked elastin of the fixed 
tissue, the implantable fixed tissue including a residue of an aldehyde cross-linking 
agent bound to and cross-linking the cross-linked collagen of the fixed tissue. 

49. The implantable fixed tissue of claim 48, wherein the aldehyde cross- 
linking agent is glutaraldehyde. 

50. The implantable fixed tissue of claim 48, wherein the implantable fixed 
tissue comprises at least about 10% elastin by weight. 

51 . The implantable fixed tissue of claim 48, wherein the phenolic tannin 
cross-linking agent is tannic acid. 

52. The implantable fixed tissue of claim 48, wherein the tissue is selected 
from the group consisting of bovine and porcine tissue. 

53. The implantable fixed tissue of claim 48, wherein the tissue is selected 
from the group consisting of pericardium, aortic wall, heart valve, and vena cava tissue. 
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9. EVIDENCE APPENDIX 
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OSMIUM TETROXIDE 



1« Product Identifioitioii 

SjrBiMyniK Osmieacid 
CASPf»»; 2(WJ6-J2'0 
Molecnlm- WdHht; 2M.20 
Citninl Vyranlis 0804 

Manin6knHit:2768 



2. CoiiipontioB/&ifoniiaitioii on Ingiredfeiiti 

InQr«4itnt q^s mo percent eazaxilosi 



3. Haards Id«tttifioitloii 

EiMCff cncy OvnrHnr 

fiANOfiSI MAY BB FATAL IF SWALLOWID OR INHALED. CAimS SEVEKK IRRITATION 
SKIN AKll RESnRATORY TRACT. 

J-T. Baker SAF-T-DATA<*"^ Ratlins fPi«vitkd here for your Cimvcnience) 



H«tth Riling; 4 - Extreme <PQi»on) 
FlamTnabiliijF Rating! 0 - Mone 
R«aciivity Ratings 1 - Shghl 
Qmlact Rating: 4 - Extreme {Com»ive) 

Lab Prol«ciive £<|utp: GOGGLES; LAB COAT: VENT HOOD: PROPER GLOVES 
StDrage Color Code: Whftc (Coirosive) 
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PolCBtial Hciltb Effectii 



Inbslalion: 

Coughing, chokmg, as well as hc;Kfc^chc ami iWiMmn cm mem, Palmonao* edema wijh a iiElilncss in chest, dizziness. 

and cy a«os.is may tjccur atkr a 6 u» » hour latent pcrloil. May cause k idney damage. 

Iiagi^ttloii: 

Higihiy toxic. Severe btirnjn|i jmm m mouih, pharynx, and abdcwneti followijd by vomiting and diarrhea of dark 
precjpiiaicd blood. 
Skim CoftlMclt 

roxic lo skin. Strvi-rt* |>4im and brt>\v jiish or yelkvwtsh m'tm. Causes burns 10 skin sts well a*i ^IcTm^ijHis anti yleerat)<>n 

C Ainjuricirval edema and corneal dcj>irucii(m occur Symptoms am [>ain. learing. blurred visbn (halos amuftd Mghis) and 
photophoblts. Eye eiTetis can have iRsidioos cumaloiive action mih hxmt periods. 
Cliroiik Bipoiiirc: 

Im^ term iexpo^wrc Iktm miialation can cause chrontc eoughs. bn>ncho pneymonia^erMe lung abscess md gangfene. 
Acgrifviitl«»4»f Fr«HEilsttog ConditlQiis: 

^*cr&on5 with pre-exi$ii«g skin dlsimlers or ImfMtired respjratim funciioii may be moresusccpiibfe to the effeeiji af ihe 
substance. 



4 First Aid Measures 

Remove u> fresh mt. If noi breaihing, give artiOcial rcsptratton. if bretshing is diWcuil, give oxvgen. Get medical 

aitenibR. 

IsgesHofi: 

Ghe fsirge amounts of wuicr lo drinl. Never gh e am thing bv mouih lo aii unconscii^us person. Get me^Hcal aiientitws. 
Skin Contsct: 

Immediately flu*ih skbi wiith pIcRiy of st>ap and water ft^r m l«aM ) 5 mtrmtes. Remove cttntamiiMted eloihing md shcnrs. 
Oci medical aueniicm. Wa&h ebthiog before reuse. Thoroughly eliSan s^ies beltjre reuse. 
Eye Coatftci: 

ImmediauJy (kisi\ eyes with pjenly «! water Ibral least 15 minulcs, lifting lower attd uj^>ct eyelids occasionaliy. Get 
medical anemlori immediately. 



5. Fire Fighttog Measures 

FIrt: 

Ho\ considered to be a fire ha;?ard, 
Explosian: 

N01 considered 10 be an expiasion hazard. 
Fire Eitlngmislhliif Media: 

I !se any means suitable Ibr eMinguij^hmg $yrroandin]g fta*. 
Sp«e»1 lAlomiiitldiat 

Contaet vviil> oxidizabie !sul>5tanc t:s nvds ciiuse cMremely \ m\m mnhmt hn. In Ihe e\'eni of a fire, wear full proiecih e 
clothing and NlOSU*appr«ved sclhcoiuaincd brcaihing appjiralusi with ^ail tacepiece (grated in tJic preMure demand 
or other pti^iiive pressure mode. 



6* Aecidental Release M^sun^ 

Ventilate area of teak or^tli. Wear appropriate personal protective equipment as speetlled sn Section H. Spilk: Pkk up 
and place in a ^ututblcf comainet for reclamation or disptisal. using a melhod thai do«rs not g«t«"a«? dust, US 
Kcjiulatbns ^CERCLA) require reptiriing spills and releases to soil, water and air in «rxc«ss of repiortable quantiiics. 1 he 
toll free number for flte US Coast Qumd National Response Cenier is ( 80«)> 424-8802. 
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7. Handling asd Storage 

Keep m a liebliy closed coniainer. siored in a cool, dr> . veriiHaieJ area. iVoiecl agamsi phy sical damage. IsiMate fmm 
incitmpaiibie ,sufesumces- Containers ortlus maierial may he tesa^aouji when emjity sinct?'they retain pmduti residues 
(4ju!il. scrlids): oixtervc ait warnings md precauikms Uatcd iiw ihe pmducu 



8. Exposure Controls/Personal ProtectioB 

Atrli«nte E»positr« Limits: 

-OSHA Pi"!mTjssibIc Exposure i.imiMH.:t}: 
iXmi mymS (TWA) as Osmit«n 

*AC:{ilH Threshold Vmii Value tThV): 
0.20 ppb CTWA), iJ,60 ppfo * STEt) as (Hmium 

A sy stem oftocalaiid/orficjienil cxhausi is rccuromcndcd lo keep employee exposures bclmv ihc Airborne Exposure 
limits. Local cxhausi vcmtlatioR Is geiicralJy pa»ferredl because U cart conUol the emrsskms of theeotii&iiiftani at il$ 
isourcc. pfevenfing dfepesrsiofi ol it tiiU) the general work area, l>lease refer to ihe ACCiil diKHimcni, lndu$iriai 
I'emihiimi, A Uaamal of Be%H}mmmtkii PmaiceK. moM receiH edition^ for details. 
Fmoaid iUsiiiffltori (NIOSH Approved): 

irthe exposure limk h exceeded and cngHR-a iBg i^oniroH mv not fe«istl)}e, wear a supplied air. fiil^faceplece ie^ptraior. 
airlincd h<ml or full-rsuiepivcc .^ir-comairsed breathing appaniius. Brcath«i| atr <|iKtliiv must meet the rcquircmems of 
thv OSH A respirmorN proiecljon siandar cl i 29C^^R \ 9 \ (}. 1 34} 
Skitt i^roteciloid: 

Wear tm|iervious proiecthe cimlitrig. irieluding bmns, giavci. kb eoat. apran ov cmeralls. as i^n>pri«rte, lu prevent 
skin conlact. 
Eye FroteeHdB: 

Use cHcmical safet> g«^grc^», Maimatn e>e wash \hmu\ti jindqiiieJi-diench ractittie!^ in work area. 



9. Physical and Chemical Properties 

Colorless to pale yellow solid, 

JHingeiit chlarme-likc odor. 

5.7 g/lOO g M^mer IOC ( 50F) 
SfiecilleGnvity: 

4.9*) 

No iRlbrmMt^on Ibitnid. 

% VoMlei hy v»Same ® 2IC (7aF>: 

BoiUiig folnt: 

LKC (2661) 
Meitini; Folnt: 
ca.4l}C(ca, I04R 
VmpoT 0eiis^ (Aii^l): 

8-8 

No mfofmation Ibund. 
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Sttliiiiiy: 

Stable umJbr ftrdlnary conililitiiis of ysc wid storage. Subfitancc mty read vferfenily wtih some organic compounds or 
reducing agents, 

Haiiariioiii DeeompoiitioD Pr»itiiet»: 

When healed U) decomposition, emi Is highly toxie fumes of offlnium. 
Hixardoai TttfymatbEts^kmi 
Will not occur. 
liie«Bp«tilnfitics: 

Contact wtih hydrochtoric acid causes formalion of chlorine gas. A stror^gcatalysi and comaci with easily oxidiswid 

organic msieriats may caujie ftres and explosions. 

Cott^HHoMit U Avaid: 

lie^. dusting and meonH»i<il>fe$. 



11. ToiiciDlc^cal I]iforaiftti0n 



No LDS0/LCSO Infimnaiion fouml relating to normal rcniies ofoccupatimiEil exposure. Invesugaied jis a mutagen, 
reproductive ef^tor. 

\Cmc^t U.sts\ 

— UTP Carcinogi«n 

Jfi^redient Known Anticipated IRRC Category 

Osrniura Tetroxid* UOB16-32-0:. ||o Hone 



12* Ecoloipail Infomiatioii 

Eaviroiiueiilftt Fate: 

When njleitsed imo the $oil. this maiensl lis^ expected to readily Hodegrade. When released imo tfte soil, this material is 
expected! to leaeh into groundwater. 
EavtaroniiieBtftl Tt^ilcHyt 
No informmlon found. 



13. Disposal Coosiaeratioas 

Whatever cannot be sa\*ed for recovery or recycling should be handled ^ hazardous >vasie and sent to a RCRA 
approved waste f3cili^% Processing, use or contaminallon of this pradua may change the waste management options. 
Slate and local 4^posal regulaiions may differ from federal disposaJ regulations. Dispose of cmtiainer and ynused 
contents in accordance ^viih fedcfBL state and local requiiemenis. 



14* Transport lafomiatioii 

II#Mettie<i4ndt 0.0X) 



Proper Shipping Hmmtt OSMIUM TETROXIDE 
Hazard Oaas: 6 J 

UN/NA: UK2471 
Packing Oroup: I 

Aifoniifitlott reported llMrprodBdAibEe: .5G 
Iittteim«t^«]iiil (Water» IJMXIJ 
Proper Shipping Nsaie: OSMIUM TETROXIDIl 
UN/NA: yN247l 
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poking Group: I 

liifiiMVi»tii>a reported for prttdnctAriae: .5G 



15* Regylatoiy Informattoii 



\Ch«jnicaI Inventory Status ~ Part 1\ 



T£<!Jk zc Japan Aufttir&liA 



Osnduni r»txoxid6 i 20816-12-05 Y«s y«s No 
-^--""""-NChejaacsi Inventory Status - Part 2\ 

Osmium Tfttiroxiae r208ie-l2-0j v^g Veg jlo 



--Canada — 

Korea DSL HDSL Vhil , 



XFvtf^r*!, S^*t« K IncftirnationaJ RftofaiaciDfts - Part 

Ingr«dll«nt 1*0 TPQ List Chemical Catg. 



No 



— VFederal, Stst€ International R«9ui*t3csns - Part i\ 

Ingredient CET<CLA 2^61 » 33 8(ai 



OsmiiaHi Tetr oxide <2QSi€'12-0:. 



3 0C.G 



P081 



Do 



ChemiCAl^ iii«apor4$ Convention: Ela tSCA 12 tbU No Ciyf'A: No 
SARA 31 1/312 i Acute s V€B Chronics Ves firej tlo Pressurei Ho 

React ivttys ho (pure / Solid) 



AttilraKul iibtclwut Code: 2X 
Pttlsoii ScheAilt: None allocated* 
WHM1S: 

This MSDS has been prepared according to ihc hazard crilcria of the Controtkd FrtKlucuS R«gii|«liom (CPR) and Ihe 
MSDS contains all of the mtbrmation required by the CPR. 



16« Other Infonnation 

Nl^A Hfttinii: Hialih: 4 FlammabilUy;0 Reactivity: 0 
Label Huoiri WarBbg: 

DANGER! MAY SB FATAL IF SWALLOWED OR INHALIiD. CAUSES SEVERE IRRITATION TO EYES. SKIN 
AND RESPIRA rORY tRAC T. 
Label Precavtloni : 

Do not breathe dust. 

Keep container closed. 

Use only with adequme veniilation. 

Avoid contact with cy^s^ skin aad clothing. 

Wash thoroughly aikr hatidlmg, 

LaMFirslAia: 

IfmhAkd, remove to fresh air. If not breathing, give artificial respiration. If hredthing Is dttTiiuU, give oxygen, in case 
of contact, imntedimely flush eyes or skin with plenty of water ibr at least \5 minuies. Rejuove conlaminaied clothing 
and shoes. Wash clothing before reuse. If swallowed give large quantities of water io drink and get medical Miemion 
immediately. Never give anydwig h^f mouth to an unconscious piar&on. In all casi». get molical attention. 
Ihrodiict Uic: 
Lid»oratQty Reagent. 
Rcvbton lifiiniiittloii: 

MSDS S«etiofi(^) changed since last revhion of document inc1ife(te: 8. 
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to trntpm^m^mim or mturmcf. TMb i^mmm k km^M duly i$ » piidt !«> ^ ftj^f^siNt 
fira^iiMBsry baadl^i »f tlic matciisJ by » iii^ptily linHita iitmn Ibis pwa^mt himmmM m«M«g Ibe 
iafi^ittai mmi t xercto ti<ir Mti^piNi^i^t ^ilfu^ lis ^Httmfmk^ its »|i|^yi^iltt^w Ut « pat^cw^r 
puriMiit. MALtlNCKll00T BAKEH, INC MaUM KO HEPM^ENTATIONS OH WAIUUKTIIS, EITHIE 
EMFMiS OR iMI»L110JK€LI}0IM€ WITHOUT LIM^^^ 

MmmmrAMUfy, wrrmm mm a fAmmstm mm^om mm hisfect to the 

INFOR^TION SET FORTH HEREIN OR THE FROOTCT TO WHICH THE INFORMATION REfEM. 
ACCORHIMGLV, MALtil^CiCROBT BAKER, INC WILL NOT BE RE$FONSlBLE FOR DAMAGES 
RESULTINi; FR05I USE OF OR RELIANCE UPON THB INTORMATION. 

tf^nd by: l^nviroiunandi I & Saliay 
nmnfm: 0H) 654- 161)0 iVSJK,} 
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Material Safety Date Skeet 
Pn>du€t Ko. B48I Unmyl Acetele» Dibydrate 
IittieD«te(094>4-02) 
Review Date (•9-20-06) 

Seetioii 1: Pitnluet and C^^mpmy IdeBtificatton 
PitNducI Name: Umiiyl Acetate^ Dihydrale 

Synonym: Bis (aceiato) dtoxouranium, Diacctatodioxouranium. Umniuni acetate. Uranium oxyacelate 
llmiyl acetate, Urauyl (2+) acetale 
Company Name 

Ted PeUta, fae. And FELCO Intematfonal, P.O. Bra 4924T7, Redding C A 96049-2477 
Domestie Phone (800) 237-3526 (Mon-Tliii. 6:00AM to 4:30PM PST| Fri 6:00AM to 4:00PM FST) 
International Phone (01) (S30) 243-2200 (Moo Thn. 6:00AM to 4:30PM PST; Fri 6:00AM to 
4:00PM RST) 

Chemtrec Emetiacy Number 14((M^24-930e 24 fan a day. 



Section 2; Composition / Information on Innredieata 



Pfinciide Hrairdons 
ComponenKft) 

(ckemlcai mnd tomm&n iiaisc($}} 
(Cat. No) 


% 


OSHA 
PEL 
mgAn3 


i ACGIH 
1 TLV 
mg/in3 


NTP 


lARC 


OSHA 
regalflited 


*Uranyl Acetate, Dihydrate 
C6I5M4.0) 


99.9- 
100 


0.05 (U) 


NIF 




NIF 


NIF 



Sections: Haasard Identification 
Emergency tivenrleir 

Appearance: Solid, yeliow cry^stals 

Iminediaie effects: Highly Toxic, Conjunctivitis, Blood effects. Symptojiis may be delayed. To the best 
of our knowledge, the chcrakat. physical, and toxicological properijes have not been thorauehlv 
investigated. *^ * 

Potential heallli efTects 

Primary Romes of enirj : Inhalation, skin absorption, ingestion. 

Signs and Symptoms of Overexposure: Conjunctivitis. Blood elTects. Symptoms mav be delayed. To the 
best of our knowledge, the chemical physicals, and toxicological properties have not' been thoroughly 
investigated. 

Eyes: May cause eye irritation. 

Skin: May cause skin irritation. May be harmful if absorbed through the skin. 

Ingestion: May be harmful if swallowed. Target organs: Kidneys, Liver, Lungs. 

Inhalation: May be harmful if inhaled. Material may be irritating to mucous membranes and upper 

respirat0r>' tract 

Chronic Exposure: Carcinogen, Contains a radioactive isotope which may produce cancer or genetic 
mutation. 
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Chemical Listed As Carcinogen Or Potential Carcinogen: Yes (Radionuclides) 

See Toxkological Information (Section! I) 

Potential envimiiitimtftl efTms 

See Ecological Jnforuiation (Section 12) 

Section 4: Fitst Aid Measures 

If accidental weri^posure ii fttts|iecied 

Eye(s) Contact: In case ol contact with eyes, flush with copious amounts o! water lor at least 15 
minutes. Assure adequate ilushing by separating the eyeh'ds with fingers. Call a physician. 
Skin Coniael: In case of contact, immediately wash skin with soap and copious amotauts of water. 
Inhalation: If inhaled, remove to fresh air. If breathing becomes difllcult, call a physician. 
Ingestion: If swallowed, wash out mouth with water provided person is con$cious. Call a physician. 
Note to pliysjcian 
Treatment: NIF 

Medical Conditions generally Aggravated by Exposure: NIF 



Section 5: Fire Fightiiig Measures 

Flash Point: NA 
Flammable Limits: N A 

Auto-ignition point: NA 

Fire Extingui$hing Media: Water spray. Carbon dioxide, dry chemical powder, or appropriate foam. 
Special Fire Fighting !*roccdures: Wear self-contained breathing apparatus and protac^tive clothing to 
prevem contact with skin and eyes. 

Unusual Fire and Explosion Hazards: Emits toxic fumes under fire condiiioiis. 

Haiiiardoiis combustion products: NIF 

DOT Class: 7, Radioactive material, excepted package*limiied quantity of nsaterial. (Made tmm 
depleted Uranmisi) 



Saetioii 6; Aeeideiitai Release Meastires 

Steps to be taken in Case Material is Released or Spilled: Handle as a radioactive sptlL Wear self- 
containdl breathing apparatus, rubber boots, and heavy rubber gloveSr Methods for cleaning up: Sweep- 
up, place in container and hold for waste disposal. Avoid raising imt Ventilate area and wash spill site 
after material pickup is complete- 
Waste Disposal Methods: Dispose of waste according to Federal State and Local Regulations. 

Seetion 7: I^ndling and Storage 

Precautions to be Taken in Handling and Storage: User exposure: Avoid inhalation. Avoid contact with 
eyes, akin and clothing. Avoid prolonged or rqpeated exposure. 
Storage temperature: Keep tightly closed. Store in a cool dry place. 
Storage Pressure: N A 

lection R: Expo&ttre Conti^ls / Pejmottal Proteetioii 
EBgtneerliig Controls 

Ventilation required: Use only in a chemical tone hood. Use with adeqi^te ventilation. 
Personal Protection Equipment 

Respiratory protection: Govertitnent approved respirator. 

Protective gloves: Compatible chemical-resistant gloves 

Skin protection: Suitable clothing. 

Eye protection: Chemical safety goggles. 

Additional clothii^g and/or equipment: Safety shower and eye bath. 

Eitp^iire GiifddKit^i 
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See Compo$ii)oii/Monnauon on Iifigrediems (Seciion2) 

Sedtoii 9 Pliysf oil m4 Cheiiikal PnHptrtfcei 

Ap^amrjcc and Physkal Stale: Yellow crystals. Solid 

Odor (ihTohold): NA 

Specific Graviiy (HsOl ): 2,89 g/cm^ 

Vapor Pressure (mm Hg): NA 

Vapor Density (air^l): NA 

Percent Volatile by volume: NA 

Evaporation Rate (butyl acetaie=l): NA 
Boiling Poim: NA 

Fi^e?jBg point / melliiig point: 11 0 ^ C 
Decomposition temperature: 275 ^ C 
pll: NA 

Solubility in Water: 10% in H^(X 20 soluble incomplete. 
Molecular Weight: 424J5 AMU 

S^OB 10^ SitbUity mA Reieih% 

Stability: Stable 

Conditions lo Avoid: Protect from moisture 

Matf^ats to Avoid (Incompatibility): Strong oxidts^ing agents. 

Haa^rdous Decompositbn Products: Carbon mcmoxide, carbon dioxides. Uranium oxides. 
Hazardous Polymeriaaaitioii: Will not occur. 

Seetioii 1 1 : Toikdkqg^l Iiif ormatioii 

Resutis of componait toxicity test performed: Intraperitoneal, Mouse LD50: 24 mg/Kg. Oral, Mouse 
LD50: 242 mg/Kg. Oal, Rat LDSO: 204 mg/Kg 
USA MSHA Standard-air TWA: 0.2 mg (lJ)/m^ 

Chronic Exposure: Contains a mdioaaive isotope which may produce cancer and gei^tic mutation. 
Human experioice: ND 

This product doe» contain eompounds listed by NTP or lARC or regulated by OSHA m a carcinogen. 

(Radionuclides) 

Seeti^s 12: £eelogfe»l Inforatmtion 

Ecological tnformatimi: ND 
Chemical Fate Information: ND 

SecHom 13 0kipo$iil Considemitioits 

RCRA 40 CFR 26! Classifieaiion: Contact a licensed professional waste disposal service to dispose of 
this material Dispose of spilled material as radioactive waste. Consult local, state and federal 
regulations on disposal of radsoaeiive wn^te. Observe all fedensti, stale and local environmentai 
regulations. 

Federal, State and local laws gowming dispo^l of materials can di ffer. Ensure proper disposal 
compliance with proper authorities before disposal 



Seet^on 14: TiiBimpoftitiiiii l^foraiiitiom 

US DOI^ Infofrmation: Proper shipping name; Radioactive material, excepted (^kage-limited quantity 
of material 
Hazard (riass: 7 
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Packaging group: None 

UN Number: UN2910 

Limillatiom: Hansard Label: None 

Pil] (Poison inhalation ha2ard): Not PIH 

I ATA: Proper shipping name: Radioactive material excepted package-limiied quantity of maierial 

Haj?ard Class: 7 

Packing group: None 

UN Number: UN29 10 

Marine Pollmant: No 

Canadian TDG: NIF 



SeclioB IS: Rcptlntoiy InforfiEiiition 
United States Federal Re^Iatio&s 

MSDS complies with OSMA's HazaTd Communication Rule 29, CFR 1910.1200. 
SAliA: 302.304, 313: No 
SARA Title HI: No 

RCRA: NIF 
TSCA: Listed 

CFRCLA: RQ as Uranvl acetate {anhydride {omi, CAS il. 5414)9-3): 100 lbs (454 Kg) 
RTECS Number: IJranyl acetate (anhydride form, CAS # 54I-.09«3): YR3675000 
RTECS Number: Uranyl acetate, dihydrate: YR3600000 
State! Regnlatioiis 

California Proposition 65: This product is or contains* chemical(s) kno wn to the slate of California to 
cause cancer. (Radiotiuclides) 
iBteroatioiial Reguiati&tts 

Canada WHMJS: This product has bam classified in accordance with the hazard criteria of the CPR, and 
the MSDS contains all the information reqtiired by the CPR. 
DSL: Yes 
NDSL:No 

Europe EINECS Numbers: 



Seetian 16t Otiher InfemiatiioR 

Label Information: Highly Toxic (USA), Ver>^ Toxic {FX}), Dangerous for the environment 
European Risk and Safely Phrases: R: 26/28 33 5 1/53. Risk Statements: Very loxic by inhalation and if 
swallowed. Danger of cumulative effects. Toxic to aquatic organisms, may cause long-term adverse 
effects in the aquatic environment, S: 20/21 45 61 . Safety Slatements: When using do not eat, drink, or 
smoke, hi case of accident or if you feel unwell, seek medical advice immediately (show the label where 
possible). Avoid release to the environment. Refer to special instructions^saiety data sheets. 
European symbols needed: T-^, N 

US Statements: Radioactive material. Target organ(s): Liver. Ridnevs. 

Canadian WHMIS Symbols: NIP 

HMlSp Ha/jard Rating: Health: 3*: Fire: 0; Reactivitv: 0 

(O^^least, l^Slight, 2=Moderate, 3«High, 4^Extremc) 

♦additional chronic hazards present. 

NFPA Hazard Rating: Health: 3; Fire: 0; Reactivity: 0 

(O^Ieast, I ^Slight, 2^Moderate, 3=High, 4-^Extreme) 

AMbreviationi used in tills doeuitieiit 

NE^ Not established 

NA= Mot applicable 

N1F~ No Informalion Found 
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ND- No Data 



Ted Pclla, Inc. makes no warranty of any kind regarding the informaiion liimished herein. Users should 
independenlly determine the suitability and completeness of information from all sources. While this 
data is presented in good faith and believed to be ^iccuraie, it should be considered only as a supplement 
to other jiiformation gathered by the user. It is the Dser's responsibility to assure the proper use and 
disposal of these materials as well as the safety and health of all personnel who may woric with or 
otherwise come in contact with these materials. 
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10. RELATED PROCEEDINGS APPENDIX 

None 
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